PATENT ABSTRACTS OF JAPAN 
(ll)Publication number : 09-124968 
(43)Date of publication of application : 



13.05.1997 



(5l)Int.Cl. C09C 1/36 
C09C 1/36 
C09D 7/12 
C09D133/06 
C09D161/08 
C09D175/04 



(2 l)Application number : 07-308124 
(7l)Applicant : ISHIHARA SANGYO KAISHA LTD 

NIPPON PAINT CO LTD 
(22)Date of filing : 31. 10. 1995 (72)Inventor : ISHIMURA YASUO 
MARUBAYASHI YASUSHI 
FUJIMURA TAKESHI 
HISAI TSUNETAKA 
HASHIGAKI WAKA 
TACHIBANA YOSHIKI 



(54) TITANIUM DIOXIDE PIGMENT, ITS PRODUCTION AND WATER-BASED COATING 

COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a water-based coating composition which can give a 
coating film having high water-resistance by using titanium dioxide surface-treated with a 
specified organophosphoric ester. 

SOLUTION: This titanium dioxide pigment is prepared by surface-treating titanium dioxide 
particles (B) with an organophosphoric ester (A) represented by the formula (wherein x is 
0-(R'0)mR.' Y and Z, which may be the same or different from each other, are each OH or its 
salt). An example of component A is polyoxyethylenenonyl phenyl ester phosphate. Component 
B has a particle diameter of 0.15-0.4um and is treated with 0.1-5wt.%, based on component C, 
component A. Component B is optionally treated with a (hydr)oxide of Al, Si, Ti or the like 
before being subjected to the above treatment. A water-based coating composition is obtained 
by mixing this pigment with a water-based film-forming component. 



LEGAL STATUS [Date of request for examination] 25.06. 1996 
[Date of sending the examinees decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for. application] 
[Patent number] 2950495 ' 
[Date of registration] 09.07.1999 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] „*„ v 



FROM HHttffi 06-691 0-6735 



200651 1J321BM 17:53/181 7 :49/XSff670451 4851 P 



PATENT ABSTRACTS OF JAPAN 




(ll)Publication number : 09-124968 

(43)Date of publication of application : 13.05. 1997 



(5l)Int.Cl. C09C 1/36 
C09C 1/36 
C09D 7/12 
C09D133/06 
C09D161/08 
C09D 175/04 



(21) Application number : 07-308124 
(7l)Applicant : ISHIHARA SANGYO KAISHA LTD 

NIPPON PAINT CO LTD 

(22) Date of filing: 31.10.1995 (72)lnventor : ISHIMURAYASUO 
MARUBAYASHI YASUSHT 

FUJIMURA TAKESHI 
HISAI TSUNETAKA 
HASHIGAKI WAKA 
TACHIB ANA YOSHIKI 



(64) TITANIUM DIOXIDE PIGMENT, ITS PRODUCTION AND WATER-BASED COATING 

COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a water-based coating composition whicb can give a 
coating film having high water- resistance by using titanium dioxide surface-treated with a 
specified organophosphoric ester. 

SOLUTION: This titanium dioxide pigment is prepared by surface -treating titanium dioxide 
particles (B) with an organophosphoric ester (A) represented by the formula (wherein x ia 
0-(R'0)mR; Y and Z, which may be the same or different from each other, are each OH or its 
salt). An example of component A is polyoxyethylenenonyl phenyl ester phosphate. Component 
B has a particle diameter of 0.16-0.4um and is treated with 0.1-6wt.%, based on component C, 
component A. Component B is optionally treated with a (hydr)oxide of Al, Si, Ti or the like 
before being subjected to the above treatment. A water-based coating composition is obtained 
by mixing this pigment with a water-based film-forming component. 



FROM HWHil 06-6910-6735 



. i 
2006^1 1^21 B(^) 1 7 :53/fg1 7 : 4 ^6704 5 1 4851 P 3 



LEGAL STATUS [Date of request for examination! 25.06. 1996 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of, rejection or 
application converted registration] 

[Date of final disposal for application] i 
[Patent number] 2950495 
[Date of registration] 09.07.1999 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of righ t] 



FROM UmflB 06-691 0-6735 2006*1 1J321 B 00 1 7 : 53/181 7 : 49/XSK670451 4851 P 4 



[Claim(s)] 

[Claim l] The titanium-dioxide pigment containing the titanium-dioxide particle by which 
surface preparation was carried out with at least one sort of organophosphate compounds 
chosen from the organophosphate compound group shown by the following general formula (l). 
[Formula l] 

0=P-Y • • • (X) 

the inside of [general formula (1), and X radical O-(R'O) nR ■■ Y and Z " radical O-QVO) nR or 
Radical OH (however, alkali-metal salts, such as sodium or a potassium, ammonium salt, or an 
amine salt is included) - R f shows the aliyl groups the permutation alkyl group, aryl group, or 
permutation aryl group of 8-24, and, as for R, a carbon number shows the integer of 0-10, 
respectively, as for ethylene or a propylene radical, and n . ] 

[Claim 2] The titanium -dioxide pigment according to claim 1 whose mean particle diameter of 
said titanium-dioxide particle by which surface preparation was carried out is 0.16-0.4 
micrometers. 

[Claim 3j The titanium-dioxide pigment according to claim 1 or 2 with which said 
titanium- dioxide particle is processed by said 0.1 - 5% of the weight of organophosphate 
compound of the weight. 

[Claim 4] The titanium-dioxide pigment according to claim 1, 2, or 3 which is at least one sort 
chosen from the group which said organophosphate compound becomes from a polyoxyethylene 
nonyl phenyl ether phosphoric acid, a p olyoxycthylcnc- din onylphcnyl -ether phosphoric acid, 
the Tori (polyoxyethylene alkyl ether) phosphoric acids, and those salts. 

[Claim 5] The titanium-dioxide pigment according to claim 1, 2, 3, or 4 which has the coat of 
the water oxide of at least one sort of metals chosen from the group which it becomes from 
aluminum, silicon, titanium, a zirconium, tin, and a cerium beforehand before surface 
preparation of said titanium-dioxide particle is carried out with said organophosphate 
compound, or oxide. 

[Claim 6] The manufacture approach of a titanium- dioxide pigment including the process 
which carries out surface preparation of the titanium-dioxide particle with at least one sort of 
organophosphate compounds chosen from the organophosphate compound group shown by the 
following general formula (l). 
[Formula 2] 

/ x 

0~P — Y •••(!) 

the inside of [general formula (1), and X - radical OGR'O) nR - Y and Z -- radical O-(R'O) nR or 
Radical OH (however, alkali-metal salts, such as sodium or a potassium, ammonium salt, or an 
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amine salt is included) - R' shows the alkyl group, the permutation alkyl group, aryl group, or 
permutation aryl group of 8:24, and, as for R, a carbon number shows the integer of 0-10, 
respectively, as for ethylene or a propylene radical, and n. ] 

[Claim 7] Tho manufacture approach of the titanium -dioxide pigment according to claim 6 
which includes further the process which carries out, surface preparation of said 
titanium -dioxide particle beforehand with the water oxide or oxide of at least one sort of metals 
chose n-from-the -group which consists of aluminum, silicon, titanium, a zirconium, tin, and a 
cerium. • / 

[Claim 8] The water paint constituent containing the titaniunvdioxide pigment containing the 
titanium-dioxide particle by which surface preparation was carried out with at least one sort of 
organophosphate compounds chosen from the organophosphate compound group indicated to 
be a water film plasticity component by the foDowing general formula (1). 
[Formula 3] 

0=P-Y - - - (1) 




the inside of [general formula (l), and X - radical OGEt'O) nR - Y and Z - radical OCR'O) nR or 
Radical OH (however, alkali-metal salts, such as sodium or a potassium, ammonium salt, or an 
amine salt is included) - R' shows the alkyl group, the permutation alkyl group, aryl group, or 
permutation aryl group of 8-24, and, as for R, a carbon number shows the integer of 0-10, 
respectively, as for ethylene or a propylene radical, and n. ] 

[Claim 9] The water paint constituent according to claim 8 which is at least one sort chosen 
from the group which said water film plasticity component becomes from the mixture and 
urethane dispersion of an acrylic emulsion, room-temporaturo-setting mold acrylic resin, 
polyester resin, and melamine- formaldehyde resin. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a pigment and a coating constituent, and the 

water paint constituent that contains a titanium-dioxide pigment and it especially. 

[0002] 

[Description of the Prior Art] In painting the external wall surface of a building, the solvent 
mold coating is mainly used from the former. However, since a solvent vaporizes at the time of 
film formation, as for a solvent mold coating, it is refraining from an activity from viewpoints, 
such as environmental protection. Therefore, in the paint fields, such as a building, it replaces 
with a solvent mold coating and utilization of a water paint is advanced. 

[0003] However, although excelled in points, such as environmental protection, compared with 
the solvent mold coating, since aquosityization is in drawing by blending the resin which has a 
hydrpphilic property, a water paint ia difficult for a water resisting property to form a good 
paint film generally. For this reason, the amelioration which can form the paint film excellent 
in the water resisting property about a water paint is demanded. It is possible to usually adjust 
the film plasticity component contained in a water paint, i.e., a resinous principle, as a means 
which raises the water resisting property of the paint film by the water paint. However, 
according to such a means, although a water resisting property may be able to form a good 
paint film, paint film appearances, auch as other paint film properties, for example, gloss etc., 
are spoiled in many cases. If it puts in another way, it is difficult to maintain other paint film 
properties for the water resisting property of a paint film simultaneously with slight height in 
adjustment of a resinous principle. 

[0004] Then, the attempt which gives various properties to a paint film is made recently by 
improving in the field of a water paint, the components, for example, the various pigment 
components, other than a film plasticity component, For example, if the titaniunvdioxide 
pigment which carried out surface preparation by organophosphate is used for a water paint, it 
is shown in JP,4-277566,A that the dispersibility of the titanium -dioxide pigment in a coating 
increases. However, according to the technique given in the official report concerned, although 
improvement effects, such as a paint film appearance, are expectable, the water resisting 
property of a paint film is not improvable. 

[0005] The object of this invention is to offer the water paint which can raise the water 
resisting property of a paint film, without spoiling the appearance property of a paint film. 
Other objects of this invention are to offer the specific titanium -dioxide pigment for 
[ above-mentioned ] a water paint. 
[0006] 

[Means for Solving the Problem] 

[0007] The titanium-dioxide pigment concerning this invention contains the titanium-dioxide 
particle by which surface preparation was carried out with at least one sort of organophosphate 
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compounds chosen from the organophosphate compound group shown by the following general 
formula (l). 
[0008] 
[Formula 4] 



0 = P-Y • - * (1) 




[0009] X shows radical CHRO) nR among a general formula (1), and Y and Z show radical 
O-(RO) nR or Radical OH (however, alkali-metal salts, such as sodium or a potassium, 
ammonium salt, or an amine salt is included) to the list, respectively. 

[0010] Moreover, R f shows the alkyl group, the permutation alky 1 group, aryl group, or 
permutation aryl group of 8-24, and, as for R, the carbon number shows the integer of 0-10, 
respectively, as for ethylene or a propylene radical, and n. 

[00 11] Here, the mean particle diameter of the titanium-dioxide particle by which surface 
preparation was carried out is usually 0*15-0.4 micrometers. Moreover, the titanium-dioxide 
particle is processed by the organophosphate compound shown by 0.1 • 5% of the weight of the 
general formula (l) of the weight, for example. At least one sort chosen from the group which 
consists of a polyoxyethylene nonyl phenyl ether phosphoric acid, a 
polyoxyethylene-dinonylphenyl-ether phosphoric acid, Tori (polyoxyethylene alkyl ether) 
phosphoric acids, and those salts as the organophosphate compound, for example is mentioned. 
[0012] In addition, before surface preparation of the titanium -dioxide particle is carried out for 
example, with an organophosphate compound, it may have the coat of the water oxide of at 
least one sort of metals chosen from the group which consists of aluminum, silicon, titanium, a 
zirconium, tin, and a cerium beforehand, or an oxide. 

[0013] The manufacture approach of the titanium-dioxide pigment concerning this invention 
includes the process which carries out surface treatment of the titanium-dioxide particle with 
at least one sort of organophosphate compounds chosen from the organophosphate compound 
group shown by the above-mentioned general formula (1), 

[0014] This manufacture approach may include further the process which carries out surface 
treatment for example, of the titanium-dioxide particle beforehand with the water oxide or 
oxide of at least one sort of metals chosen from the group which consists of aluminum, silicon, 
titanium, a zirconium, tin, and a cerium. 

[0015] The water paint constituent concerning this invention contains the titanium-dioxide 
pigment containing a water film plasticity component and the titanium- dioxide particle by 
which surface preparation was carried out with at least one sort of organophosphate 
compounds chosen from the organophosphate compound group shown by the above-mentioned 
general formula (1). 
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[0016] Here, although especially a water film plasticity component is not limited* it is at least 
one sort chosen from the group which consists of mixture of an acrylic emulsion, 
room-temperature*setting mold acrylic resin, polyester resin, and melamine-formaldehyde 
resin, and urethane dispersion, for example. 
[0017] 

[Embodiment of the Invention] 

Any of what has an anatase mold crystal. structure, J;he-things which haye.a rutile mold crystal 
structure, or these combination are sufficient as the titanium-dioxide particle used with, the 
titanium -dioxide pigment of titanium-dioxide pigment this invention. The mean particle 
diameter of such a titanium-dioxide particle has desirable 0,15-0.4 micrometers, and its 0.2-0.3 
micrometers are usually more desirablle. When mean particle diameter is less than 0.15 
micrometers, and when exceeding 0.4 micrometers, obliterating power and tinting strength 
become inadequate and it deviates from a particle size desirable as a titanium-dioxide pigment 
for coatings. 

[0018] An above-mentioned titanium-dioxide particle can be manufactured by well-known 
various approaches, for example, a sulfuric-acid method, a chlorine method, etc. Among these, 
by the sulfuric-acid method, generally, a titanium content ore is exuded with a sulfuric acid, a 
sulfuric-acid titanium solution is obtained, this sulfuric-acid titanium solution is hydrolyzed 
and the sludge of a titanium dioxide is obtained. And what carries out temporary quenching of 
this sludge under existence of a suitable additive, and has the desired crystal structure is 
obtained, this is ground and classified, and the coat of the water oxide of various metals or an 
oxide is formed in a front face. If what was obtained by this is ground eventually and it adjusts 
to a desired particle size, the titanium -dioxide particle made into the object will be obtained. 
[0019] On the other hand, by the chlorine method, vapor phase oxidation of halogenation 
titanium like a titanium tetrachloride is carried out at an elevated temperature, and a rough 
titanium dioxide is obtained. And this rough titanium dioxide is ground and classified and the 
coat of the water oxide of various metals or an oxide is formed in a front face. If what was 
obtained by this is ground eventually and it adjusts to a desired particle size, the 
titanium-dioxide particle made into the object will be obtained. 

[0020] In addition, the above-mentioned titanium-dioxide particle may have at least one sort of 
coats by a metaled water oxide or metaled oxides, such as aluminum, silicon, titanium, a 
zirconium, tin, and a cerium. When a titanium-dioxide particle has such a coat, the water 
resisting property of the paint film formed with the water paint containing the 
titanium- dioxide pigment of this invention can be raised more. 

(0021) The titanium-dioxide pigment of this invention processes an above-mentioned 
titanium -dioxide particle with a specific organophosphate compound. Here, processing of a 
titanium-dioxide particle with an organophosphate compound means making the front face of a 
titanium-dioxide particle adhere, support or tover an organophosphate compound. 
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[0022) The organophosphate, 'compound used by this invention is shown by the following 
general formula (l). 1 
[00231 ' 
[Formula 5] . 

0=P-Y •••<!) 




[0024] X is a radical shown by 0(R ! 0) nR among a general formula (1). Moreover, Y and Z are 
radicals (however, alkali-metal salts, such as sodium or a potassium, ammonium salt, or an 
amine salt is included) shown by the radical shown by OCR'O) nR, or OH. In such X, Y, and Z, 
the carbon number of R is the alkyl group, the permutation alkyl group, aryl group, or 
permutation aryl group of 8*24. Moreover, R' is ethylene or a propylene radical. Furthermore, n 
is the integer of 0-10. In addition, X, Y, and Z may have any two or the same all, and all may 
differ mutually. 

[0025] In addition, in a general formula (l), although the dispersibility in the inside of a water 
paint increases since the hydrophobicity of a titanium -dioxide pigment becomes small when 
the carbon number of R is less than eight, or when n exceeds 10, the water resisting property of 
the paint film by the water paint concerned becomes imperfection. On the other hand, when 
the carbon number of R exceeds 24, the hydrophobicity of a titanium-dioxide pigment becomes 
large and the dispersibility in the inside of a water paint fails. For this reason, the water paint 
containing such a titanium -dioxide pigment has a paint film appearance, for example, a 
possibility that the gloss of a paint film may fall. If the above is arranged, since the carbon 
number of R and the range of n are specified as mentioned above, in this invention, the 
dispersibility of the titanium-dioxide pigment in a water paint is maintained good, the water 
paint concerned can form a paint film with good appearances, such as gloss, and the water 
paint concerned can form a waterproof high paint film simultaneously. 

[0026] Among such organophosphate compounds, if a basis is carried out, the desirable thing 
shown by following general formula (2) - (5) is mentioned, for example. 

10027] In addition, the inside of general formula (2) ■ (5), Rl, and R2 And R3 It may be the 
same as that of above-mentioned R, and may be mutually the same, and you may differ 
mutually. Moreover, Rl\ R2\ and R3' may be the same as that of above-mentioned R\ may be 
mutually the eame, and may differ from each other mutually. Furthermore, Ml And M2 It may 
be the same as that of above-mentioned M, and maybe mutually the same, and you may differ 
mutually. Furthermore, nl, n2, and n3 may be the same as that of above-mentioned n, they 
may be mutuaUy the same, and may differ mutually. 
[0028] 
[Formula 6] 
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0(R , 0) tr R 
I 

0=P-OM 1 



(2) 




O=P-0(R 2 0) n2 - 



• • - (3) 



OM 



■ 0(R 1 0) nl -R l 
I » 
O=:P-0(R 2 0) n2 -R 2 

0(R 3 b) n3 -R 3 



• ■ • U> 



0= P-OR 

1 3 
OR 3 



2 



(5) 



[0029] Such a general formula (2) as an example of the organophosphate compound shown by - 
(5) As what is shown by (2), a polyoxyethylene nonyl phenyl ether phosphoric acid and itB 
sodium salt, or potassium salt, In a list, a polyoxyethylene-dinonylphenyl-ether phosphoric 
acid and its sodium salt As what is shown by (3), a JI (polyoxyethylene nonylphenyl ether) 
phosphoric acid and its sodium salt A tree 2-ethylhexyl phosphoric acid is mentioned as what is 
shown by (4), respectively as that the Tbri (polyoxyethylene nonylphenyl ether) phosphoric acid 
and its sodium salt are indicated to be by (5), Among those, a polyoxyethylene nonyl phenyl 
ether phosphoric acid, a "polyoxyethylene "dinonylphenyl- ether phosphoric acid, the Tori 
(polyoxyethylene alkyl ether) phosphoric acids, and especially these sodium salt are desirable 
at the point that the good paint film of gloss is obtained, and the point which can form the 
paint film which blistering by water cannot produce easily. 

[0030] In addition, in this invention, two or more sorts of various above "mentioned 
organophosphate compounds may be used together. 

[003ll a titanium-dioxide particle above-mentioned with the titanium -dioxide pigment of this 
invention - the weight " it is preferably processed in general by 0.3 - 2% of the weight of the 
above-mentioned organophosphate compound 0.1 to 5% of the weight. When the amount of the 
organophosphate compound used is less than 0.1 % of the weight, the target effectiveness is not 
fully attained for this invention. On the contrary, if it exceeds 5 % of the weight, effectiveness 
will not fully be attained - there is a possibility of spoiling the appearance of a paint film. 
[0032] Next, the manufacture approach of an above-mentioned titanium-dioxide pigment is 
explained. First, a titanium-dioxide particle is prepared. Surface treatment is carried out to 
this titanium-dioxide particle using a metaled water oxide or metaled oxides, such as 
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aluminum, silicon, titanium, a zirconium, tin, and a cerium, by request. It can neutralize, after 
being able to adopt the various well-known approaches usually performed as the surface 
treatment approach by such a water oxide or an oxide, for example, adding the water-soluble 
compound of an above-mentioned metal in the aquosity slurry of a titanium dioxide, and the 
water oxide of an above-mentioned metal can be settled on the particle front face of a titanium 
dioxide, and the approach of filtering and drying after that can be adopted. 
[0033] Next, a titanium-dioxide particle is processed with an above-mentioned 
organophosphate compound. Thereby, the titanium-dioxide pigment of this invention made 
into the object is obtained. The approach of mixing the dry titanium-dioxide particle and an 
organophosphate compound as an art, the method of spraying an organophosphate compound 
on a titanium-dioxide particle, the approach immersed in a titanium-dioxide particle into an 
organophosphate compound, the approach using a fluid energy grinder, etc. are mentioned. In 
addition, when the approach of mixing a titanium -dioxide particle and an organophosphate 
compound is adopted, as mixed equipment, a Henschel mixer, a V shaped rotary mixer, a screw 
conveyor, and a paddle type mixer can be used, for example. Moreover, when using a fluid 
energy grinder, the compressed air and heating steam can be used as a fluid. 
[0034] The water paint constituent of water paint constituent this invention contains a water 
film plasticity component and a water above-mentioned titanium-dioxide pigment as an 
indispensable component. 

[0035] The water film plasticity component used by this invention is the so-called resinous 
principle, and if used in the field of the water paint, it can use various things, without being 
limited especially. Specifically, mixture, urethane dispersion, etc. of room- temperature-getting 
mold acrylic resin, such as an acrylic emulsion and an acid-epoxy system, polyester resin, and 
melamine-formaldehyde resin are mentioned. Among these, the room-temperature- setting 
mold acrylic resin emulsion and urethane dispersion of an acid-epoxy system are desirable at 
the point which can form a waterproof high paint film more. 

[0036] In addition, as for an above-mentioned film plasticity component, two or more sorts may 
be used together. 

[0037] In the water paint constituent of this invention, the amount of the above-mentioned 
titanium-dioxide pigment used may usually be set more as arbitration like an activity eye of a 
water paint constituent. Namely, when forming a thin film-like paint film using a water paint 
constituent In order to give sufficient concealment nature by the titanium-dioxide pigment to a 
paint film, when it is necessary to set up many amount of the titanium-dioxide pigment used 
and forms a thick- film-like paint film in reverse with a water paint constituent Since the 
amount of the titanium- dioxide pigment used can form the high paint film of concealment 
nature at least, the amount of the titanium-dioxide pigment used can be set up few. In addition, 
the amount of the titanium-dioxide pigment used is usually set as the range of the 1 weight 
section • 500 weight section to the above-mentioned film plasticity component 100 weight 
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section. 

[0038] Components other than an above-mentioned indispensable component may be contained 
in the water paint constituent of this invention. As other components, luminosity agents, such 
as extenders, such as color pigments, such as ferrous oxide and a copper phthalocyanine blue, a 
calcium carbonate, and a barium sulfate, aluminum powder, and a mica flake, etc. are 
mentioned. Moreover, the water paint constituent may contain various additives usually used, 
such as a thickener, a defoaming agent, a plasticizer, and a film formation assistant. 
[0039] The water paint constituent of this invention contains the titanium-dioxide pigment 
processed with the specific organophosphate compound as mentioned above. For this reason, 
even if a thing special as a film plasticity component is not used for this water paint 
constituent, the dispersibility of a titaniuWdioxide pigment is good and appearances, such as 
gloss, can form a good paint film. Moreover, this paint film has a good water resisting property 
by operation of an above-mentioned phosphoric ester compound. 
[0040] 
[Example] 

The following organophosphate compound was processed to the rutile -titanium "dioxide (it 
contains 2.5% of the weight by setting aluminium compound to aluminum 203 0.6% of the 
weight, using zirconium compound as Zr02) particle whose mean particle diameter 
manufactured by the example 1*3 (manufacture of titanium-dioxide pigment) chlorine method 
is 0.25 micrometers. The dry type approach was adopted as an art. That is, the 
titanium-dioxide particle and the organophosphate compound were mixed using the Henschel 
mixer, keeping temperature at 170 degrees C using steam. In addition, the amount of the 
organophosphate compound used was set to 1% of the weight of the weight of a 
titanium-dioxide particle. - 

[0041] (Example l) The organophosphate compound shown by the following formula (6). 

[0042] 

[Formula 7] 

0=PHOC 8 H 1 7>3 " * * (6) 

[00431 (Example 2) 50^50 mixture with the organophosphate compound shown by the 
organophosphate compound shown by the following formula (7), and the following formula (8). 
[0044] 
[Formula 8] 
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ONa 
I 



0'=P-0(CH 2 CH z '0>1rC^C 9 H 1 



ON a 



(7) 



ON a 



0=»P- OlCllgCHjOVg-^-CgH, 
O(CH 2 CH 2 O^-0-C ? H 18 



(8) 



[0045] (Example 3) 10:90 mixture with the organophosphate compound shown by the 
organophosphate compound shown by the following formula (9), and the following formula (10). 
[0046] . 
[Formula 9] 



OH 

I 



O-P-O(CH a CH 2 O> r <0£ 9 " 1 . 



OH 



OH 



9 

c fi H l 9 



(9) 



0(CH 2 CH 2 O)^(Q^ 



C 9 H 1 9 



C 9 H l 9 
C 9 H 1 9 



• • (10) 



[0047] Except for the point using what is shown by the following formula (ll) as an example of 
comparison 1 (manufacture of titanium-dioxide pigment) organophosphate compound, the 
titanium-dioxide pigment was obtained like examples 1*3. 
[0048] 

[Formula 10l 
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0 = P-0^(CH 2 CH 2 0) r C 6 H 13 ] 3 * 

•"•(11) 

[0049] The titanium-dioxide pigment 250 weight section obtained in the example 4 
(preparation of a water paint constituent) example 2, The dispersant (SMA1440H by elf 
- Atochem NOSUAMERIKA -incorporated company) 30-weight section, The ion-exchange-water 
50 weight sectiun, the aqueous ammonia (concentration = 25%) 1 weight section, The 
defoaming agent (Sannopuko SN-Defoamer 315) 1 weight section, the ethylene glycol 10 
weight section, and 3% of hydroxyethyl cellulose water-solution 5 weight section were blended, 
SANDOGURAINDOMIRU was used, it 'mixed and distributed and the pigment paste was 
* prepared. 

(0050] The acrylic emulsion (ply marl AC-61 made from Rome and HASU) 600 weight section, 
the TEKISA Norian 20 weight section, and the 3% hydroxyethyl cellulose water-solution 10 
weight section were mixed to the obtained pigment paste, and the water paint constituent was 
obtained. 

[0051] Except for the point using what was obtained in the example 3 as an example 5 
(preparation of water paint constituent) titanium-dioxide pigment, the water paint constituent 
was obtained like the example 4. 

[0052] Except for the point using that to which processing with an organophosphate compound 
is not carried out as an example of comparison 2 (preparation of water paint constituent) 
titaniunvdioxide pigment, the water paint constituent was obtained liko the example 4. 
[0053] The butyl-celloaolve 60 weight section was taught to the reaction container equipped 
with example 6 (preparation of a water paint constituent) (process 1) thermoregulatory an 
anchor mold stirrer, a reflux condenser, a thermometer, nitrogen installation tubing, and a 
dropping funnel, and temperature up was carried out to 125 degrees C. The mixture of the 
following presentation is gradually dropped at this, and was made to react to it over 3 hours, 
and it maintained for 30 minutes at 125 degrees C after dropping termination. Then, the 
mixture of the t-butylperoxy2-ethylhexanoate 1 weight section and the butyl-cellosolve 10 
weight section was dropped over 30 minutes, and it reacted to 125 degrees C by maintaining 
for 1 hour. 

[0054] (Presentation of mixture) 

Styrene 30 weight sections ethyl acrylate Ten weight sections butyl acrylate 18 weight sections 
methyl meth acrylate 35 weight sections methacrylic acid Seven weight sections 
fbutylperoxy2-ethylhexanoate Four weight sections [0055] The aqueous ammonia 6 weight 
section and the ion -exchange 'water 69 weight section were added to the resultant 25% after 
reaction termination, and the carboxyl group content copolymerresin water- solution 250 
weight section was obtained. Nonvolatile matter concentration was [ the average molecular 
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weight of this copolymerresin water solution ] the solution of 45 mgKOH/g with the 
transparent acid number in 15,000 and solid content conversion 40% of the weight, 
[0056] (Process 2) The ion-exchange-water 80 weight section and the Nonion system emulsifier 
(emulgen 950 by Kao Corp.) 2 weight section were added to the reaction container equipped 
with a thermoregulatory an anchor mold stirrer, a reflux condenser, a thermometer, and 
nitrogen installation tubing, and it warmed at 70 degrees C. And what dissolved 5 % of tho 
weight and the potassium persuliate 0.5 weight section of the emulsified liquid which consists 
of mixture which has the presentation following in this condition in the ion-exchange-water 4 
weight section was added. 
[0057] (Presentation of mixture) 

Styrene 30 weight sections butyl acrylate 27 weight sections 2-ethylhexyJ acrylate 15 weight 
sections methyl methacrylate 20 weight sections acrylic acid Three weight sections glycidyl 
methacrylate Five weight sections n-dodecyl mercaptan 0.5 weight sections emulsifier 
(emulgen 950) Two weight sections ion exchange water 14 weight sections [0058] Next, the 
remainder of above-mentioned emulsified liquid is dropped, and was made to react using a 
dropping funnel, and the conclusion reaction of 0.5 hours was performed. After cooling, when 
the aqueous ammonia (concentration = 25%) 2 weight section was added to this, 50% of the 
weight, pH was acquired for 8.5 and weight per epoxy equivalent, and the copolymerresin 
water dispersing element of 50,000 was obtained [ concentration ] for 2840 and weight average 
molecular weight. 

[0059] (Process 3) The titanium 'dioxide pigment 240 weight section and ion exchange water 
which were obtained in the copolymer-resin water- solution 250 weight section obtained at the 
process 1, the ethylene glycol 10 weight section, the ion-exchange-water 50 weight section, the 
aqueous ammonia (concentration = 25%) 1 weight section, the defoaming agent (Sannopuko 
SN-Defoamer 315) 2 weight section, and the example 1 were blended, 
SANDOGURAINDOMIRU was used, it mixed and distributed and the pigment paste whose 
nonvolatile matter concentration is 61 % of the weight was prepared. 

[0060] The resin water dispersing element 553 weight section, the TEKISA Norian 20 weight 
section, and 3% of hydroxyethyl cellulose water-solution 10 weight section which were obtained 
by the obtained pigment paste at the process 2 were mixed, and the water paint constituent 
was prepared. The pigment weight concentration (PWC) of this coating was 44 % of the weight. 
[0061] Except for the point using what was obtained in the example 2 as an examplo 7 
(preparation of water paint constituent) titanium-dioxide pigment, the water paint constituent 
was prepared like the example 6. 

[0062] Except for the point using what was obtained in the example 1 of a comparison as an 
example of comparison 3 (preparation of water paint constituent) titanium-dioxide pigment, 
the water paint constituent was prepared like the example 6. 

[0063] Except for the point using that to which processing with an organophosphate compound 
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is not carried out as an example of comparison 4 (preparation of water paint constituent) * 

r 

titanium-dioxide pigment, the water paint constituent was prepared like the example 6. 
[0064] The reaction container which has example 8 (preparation of a water paint constituent) 
heating apparatus, a stirrer, nitrogen installation tubing, and a fractionating tower was 
prepared, the palm oil 155 weight section, the trimethylol propane 249 weight section, and the 
dibutyltin oxide 1.7 weight section were taught to this, heating was started under desiccation 
nitrogen, and-the raw-material-was-dissolved.-And to 210-degrees C, temperature up was 
carried out gradually, and the ester interchange was carried out and it cooled. Next, the 
isophthalic acid 280 weight section, the adipicacid 64 weight section, and the neopentyl glycol 
52 weight section were added, temperature up was gradually carried out to 220 degrees C, and 
the dehydration esterification reaction ^as carried out. It cools to 150 degrees C and the 
trimellitic anhydride 40 weight section is added, and it was made to react further, after 
carrying out dehydration esterification until the resin acid number is set to 10 until the resin 
acid number was set to 40. Furthermore, cooled to 140 degrees C, added epsilon-caprolactone, 
it was made to react for 1 hour, and the reaction was terminated. 

[0065] In this way, the aromatic hydrocarbon solvent (Solvesso #150 by Esso chemistry 
incorporated company) 75 weight section and the butyl-cellosolve 75 weight section were added 
to the obtained polyester resin, and resin solid content obtained 84% of the weight of the 
polyester resin varnish. For the hydroxy 1 value, 135 and the acid number were [ 36 and the 
number average molecular weight of the obtained polyester resin ] 2,910 (polystyrene 
conversion). 

[0066] Next, the ion-exchange- water 105.3 weight section was added to what added the 
dimethylethanolamine 4.7 weight section (l.OEq of a carboxyl group total amount) to the 
obtained polyester resin varnish 100 weight section, and was mixed, and the aquosity polyester 
resin varnish was obtained. This aquosity polyester resin varnish showed water-dispersion 
[ good ], and solid content was 40 % of the weight 

[0067] The titanium-dioxide pigment 280 weight section obtained in the obtained aquosity 
polyester resin varnish 250 weight section, the ion*exchange*water 50 weight section, the 
defoaming agent (Sannopuko SN-Defoamer 315) 2 weight section, and the example 2 was 
blended, SANDOGURAINDOMIRU was used, it mixed and distributed and the pigment paste 
was prepared. 

[0068] The aquosity polyester resin varnish 100 weight section and the 
melamine formaldehyde resin (Cyrael 303 made from Mitsui SAITEKKU: solid content =100 % 
of the weight) 60 weight section which were obtained previously were blended with this 
pigment paste, and the solid content weight ratio was set as it at 70/30. Furthermore, the 
defoaming agent (Sannopuko SN'Defoamer 315) 2 weight section and the 
p-toluenesulfonic*acid 3.7 weight section as a catalyst were added, and PWC obtained 58% of 
the weight of the water paint constituent. 
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[0069] Except for the point using that to which processing with an organophosphate compound 
is not carried out as' an example of comparison 5 (preparation of water paint constituent) 
titanium -dioxide pigment, the water paint constituent was prepared like the example 8. 
[0070] The titanium-dioxide pigment 240 weight section obtained in the example 9 
(preparation of a water paint constituent) example 2, The dispersant (SMA1440H by elf 
Atochem NOSUAMERIKA incorporated company) 25 weight section, The polyurethane resin 
(neo RETTSU R--96Q by Zeneka Co.) 200 weight section,. The -ion-exchange-water 50 weight 
section, the aqueous ammonia (concentration = 25%) 1 weight, section, The defoaming agent 
(Sannopuko SN-Defoamer 315) 1 weight section and 3% of hydroxyethyl cellulose 
water-solution 5 weight section were blended, it mixed using SANDOGURAINDOMIRU, and 
the pigment paste was prepared dispereedly. 

[0071] The polyurethane resin (neo RETTSU R-960 by Zeneka Co J 530 weight section, the 
TEKISA Norian 10 weight section, 3% of hydroxyethyl cellulose water solution 10 weight 
section, and the water 34 weight section were mixed to the obtained pigment paste, and PWC 
obtained 52% of the weight of the water paint constituent. 

[0072] Except for the point using that to which processing with an organophosphate compound 
is not carried out as an example of comparison 6 (preparation of water paint constituent) 
titanium-dioxide pigment, the water paint constituent was prepared like the example 9. 
[0073] The paint film was formed using the water paint constituent obtained in the assessment 
examples 4-9 and the examples 2*6 of a comparison, and the gloss and warm waterproof 
nature of the paint film were investigated. A paint film is a glass plato (10cm long) which 
specifies a water paint constituent to JIS 3202. R A 150- micrometer film applicator is used and 
applied on 0.2cm in 15cm wido and thickness. Tt formed by making it dry with a hot blast typo 
dryer for 20 minutes for seven days a room temperature at desiccation (examples 4, 5, 6, 7, and 
9 and examples 2, 3, 4, and 6 of a comparison), or 140 degrees C, and creating a test piece (an 
example 8 and example 5 of a comparison). The test method is as follows. A result is shown in a 
table 1. 

[0074] (Gloss) JIS K The case of 60 degrees and 20 degrees was measured with the specular 
gloss of 7. 6 of 5400. 

[00751 (Warm waterproof nature) Blistering of the paint film after being immersed in 

40-degree C deionized water and drying [ 24-hour ] a test piece at ejection and a room 

temperature for 24 hours, and 60-dcgrco gloss retention were evaluated. The criteria of 

assessment are as follows. 

[0076] Blistering O: There is no blistering. 

O • it is dotted with small blistering. 

*** Small blistering is in the whole surface. 

x' There is big blistering. 

[0077] Gloss-retention O: More than 70% 
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**: Less than [ more than 30%70% ]. 
Less than [30%]. 

In addition, gloss retention (%) is the value computed by x(60"degree gloss value before the 
60'degree gloss value / immersion after immersion) 100. 
[0078J 
[A table 1] 
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[0079] 

[Effect of the Invention] Since a titanium-dioxide particle is processed with a specific 
organophosphate compound and it is obtained, if the titanium-dioxide pigment concerning this 
invention is used for a water paint, it can raise the water resisting property of a paint film, 
without spoiling the appearance property of a paint film. 

[0080] Moreover, according to the manufacture approach of the titanium-dioxide pigment 
concerning this invention, when used for a water paint, the titanium-dioxide pigment which 
can raise the water resisting property of a paint film can be manufactured, without spoiling the 
appearance property of a paint film. 

[0081] Furthermore, since the water paint constituent concerning this invention contains the 
above-mentioned titanium -dioxide pigment, appearance properties, such as gloss, are good and, 
moreover, can form a paint film with a high water resisting property. 
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[Field of the Invention] This invention relates to a pigment and a coating constituent, and the 

water paint constituent that contains a titanium 'dioxide pigment and it especially. 
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